Impact of 3D-culture on the expression of differentiation markers and hormone receptors in growth plate chondrocytes as compared to articular chondrocytes.
In this study we compared the expression of hormone receptors and markers of differentiation in growth plate chondrocytes (GPC) and articular chondrocytes (AC) under different culture conditions by real-time PCR and immunofluorescence. After one week of monolayer culture, porcine GPC and AC of 6-8-week-old piglets were either seeded in alginate beads or further grown in monolayer culture up to 5 weeks. During monolayer culture the expression of Col2, Col1, Col10, aggrecan, ERalpha and ERbeta decreased dramatically, whereas culture in alginate beads restored an expression pattern similar to native tissue. The receptors IGF-1R, IGF-2R and GHR were, however, increased in monolayer culture compared to alginate culture or native tissue. The relative proportion of ERalpha and ERbeta expression was different in GPC when compared to AC. All of our results on mRNA expression during culture in alginate beads were also verified to be translated to the protein level. Thus, the expression of hormone rereptors and differentiation markers were found to be highly influenced by culture conditions. Moreover, the porcine model is promising as defined by tissue availability, expression of relevant hormonal receptors and comparability to human conditions, in particular in the area of basic growth research.